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 Needs for Matter Opacities

 1. Star Formation

 2. Stellar Structure

 3. Stellar Evolution

 4. Stellar Pulsations

 5. Stellar Explosions
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             OP Form for Calculating Stellar
                             Opacities
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                 OPAL MIXTURE COMPOSITION
                        type 2 number fractions
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            Los Alamos TOPS Specification
            either number or weight fraction
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                 Effects of Spectral Lines on
        Los Alamos Opacities, Cox, 1965
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            Cox and Tabor Astrophysical Journal
              Supplement 1976, ApJS,31, 271

                                                        Abstract

    Radiative opacities for 40 mixtures of hydrogen, helium, and heavier
elements are presented which represent the best large set of
homogeneous data available for stellar structures. Smaller special tables
of opacities are also calculated for specific applications in studies of
stellar structure, evolution, and pulsation. Improvements in the
computational methods include an increased iron abundance in the heavy-
element composition, a better allowance for the ion continuum
depression, and corrections in several bound-electron energy levels. It is
noted that some of the opacities are not realistic because of zero
hydrogen abundances or a lack of any possible molecules.
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                        Updated OPAL Opacities
  Iglesias, C.A. and Rogers. F.J.,1996, ApJ, 464, 943
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       OPAL Solar Opacity Larger Than Old
                      Los Alamos Opacity
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   opaly28r Composition    Cox-Tabor Z Composition

El     Z         A                  N              X
H    1.0  1.00797E+00  9.07156E-01  7.00000E-01
He   2.0 4.00260E+00  9.13793E-02  2.80000E-01
C     6.0 1.20112E+01  2.84436E-04  2.61540E-03
N     7.0 1.40067E+01  8.01664E-05  8.59600E-04
O    8.0 1.59994E+01   6.36796E-04  7.79960E-03
Ne 10.0 2.01830E+01  3.58814E-04  5.54400E-03
Na 11.0 2.29898E+01  1.42048E-06  2.50000E-05
Mg 12.0 2.43120E+01  1.79456E-05  3.34000E-04
Al 13.0   2.69815E+01  1.19090E-06  2.46000E-05
Si 14.0   2.80860E+01  2.27711E-05  4.89600E-04
Ar 18.0  3.99480E+01  2.38377E-05   7.29000E-04
Fe 26.0 5.58470E+01  3.69376E-05   1.57920E-03
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        Comparison of OPAL and OP Opacities
                         for a Solar Mixture
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The new OP opacities are only slightly larger than
the OPAL opacities just below the solar convection
zone.

Badnell et al. 2004
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Helioseismic Tests of the New Los Alamos
    LEDCOP Opacities,  2001,ApJ,561,450

Neuforge-Verheecke, C; Guzik, J.A.; Keady, J.J.; Magee,
N.H.; Bradley, P.A.; Noels, A.
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 Opacity Differences OPAL-LEDCOP versus Solar
Model Radius Neuforge-Verheecke, C, et al.,2001
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       β Cephei Model Opacity Temperature
      Derivative versus Lagrange Mass Shell

 Cox. Morgan, Rogers & Iglesias, ApJ, 1992
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            β Cephei Model Pulsational Driving
               versus Lagrange Mass Shell
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Double-Mode RR Lyrae Variable Period Ratios
        versus Period using OPAL Opacities

Cox, ApJ, 1991
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    Opacity versus Radius for an RR Lyrae Variable
                 Model at the Evolution Mass
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 δ Scuti and Cepheid Instability Strip Blue Edges
    for Different Masses and Helium Abundance

Cox, King, & Tabor, ApJ, 1973
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  Iron Abundance versus Mass Depth for 8 Effective
       Surface Temperatures for sdB Stellar Models

Charpinet, et al. ApJ, 1997
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      Solar Model Observed minus Calculated
p-mode Oscillation Frequencies for High Degree
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Solar Model Observed minus Calculated p-mode
Oscillation Frequencies for 50% Opacity Increase
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 Solar Model Observed minus Calculated
 p-mode Oscillation Frequencies for 50%
Opacity Increase and Turbulent Pressure
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  Settling and Radiative Levitation of Solar
Elements Using OPAL Monochromatic Data

Turcotte, Richer, Michaud, Igelesias, Rogers, ApJ, 1998
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      Surface  Mass Fraction Composition of
                       GW Virginis Model
      observed XHe=0.33, XC=0.50, XO=0.17

            XC =  0.16904
     XN  =  0.000000000
     XO  =  0.040694
     XNe =  0.021265
     XNa =  0.00018440
     XMg =  0.0033876
     XAl  =  0.000016262
     XSi  =  0.00014687

       XP  =  0.00004010
       XS  =  0.000051357
       XCl =  0.0000043391
       XAr =  0.000010271
       XCa =  0.0000035543
       XTi =  0.00000000000
       XCr =  0.0000013147
       XMn =  0.00000020743
       XFe  =  0.000073255
       XNi  =  0.000036881

  XH =  0.02057
  XHe = 0.43601
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On the other hand, my responsibility to
society makes me want to stop right here.


